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Introduction

Since oral contraceptives were intro-
duced three decades ago, 56 brands rep-
resenting 33 unique formulations have
been marketed in the United States (see
Appendix). Most of these preparations
have contained a constant amount of es-
trogen and progestin (monophasic combi-
nations); other types are sequential, prog-
estin only ("minipills"), and multiphasic
formulations.

Sequential formulations contained
estrogen alone during the first 14 to 16
days of use each cycle followed by an
estrogen-progestin combination during
the last five to seven days of use. These
pills are no longer marketed but were
available from 1965 to 1976. Minipills
were first introduced in 1972 and have
never accounted for more than a fraction
of a percent of retail oral contraceptive
prescriptions. Multiphasic formulations
contain varying estrogen and/or proges-
tin amounts during the cycle and were
first introduced in 1982 in an attempt to
emulate hormone fluctuations of the
menstrual cycle and to lower overall hor-
mone doses.

In considering the beneficial and ad-
verse effects associated with specific oral
contraceptive formulations, one must
consider the types and doses of estrogen
and progestin they contain. Two types of
estrogen and nine synthetic progestins
have been used in oral contraceptives.
The two estrogens, ethinyl estradiol and
mestranol, have identical biological ef-
fects. Some studies, mostly animal, sug-
gest that on aweight-by-weight basis, ethi-
nyl estradiol is more potent than
mestranol in suppressing ovulation, since
mestranol must first be converted in the

body to ethinyl estradiol.1-3 In the human
body, however, differences in potency be-
tween ethinyl estradiol and mestranol do
not appear to be important.4 Progestins
contained in oral contraceptives differ by
orders of magnitude in potency and may
demonstrate varying degrees of andro-
genic, estrogenic, antiestrogenic, and
other metabolic effects.5-7

This paper reports changes in the use
of oral contraceptive formulations in the
United States from 1964 to 1988. It also
examines the relationship between formu-
lation type and the age of users in the pe-
riod 1980-88. An understanding of these
trends is important to better interpret re-
sults of previous studies and to plan future
studies that seek to clarify the relationship
between oral contraceptive use and its po-
tential to cause adverse as well as benefi-
cial effects.

Methods
Sources ofData

Data from two pharmaceutical mar-
keting research data bases produced by
IMS America, Ltd. (Plymouth Meeting,
PA), were used to examine trends in oral
contraceptive use and prescribing. The
National Prescription Audit (NPA) was
used to provide information on the num-
ber or oral contraceptive prescriptions
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dispensed by retail pharmacies in the con-
tiguous United States. Age-related trends
in utilization were based on the National
Disease and Therapeutic Index (NDTI)
for the years 1980, 1984, and 1988.

The NPA derives its information
from chain and independently owned re-

tail pharmacies in the contiguous United
States. Other dispensing outlets such as

mail order pharmacies, supermarket phar-
macies, and clinics are not included. IMS
America estimates that retail pharmacies
fill approximately 90 percent of prescrip-
tions in the United States. This propor-
tion, however, may not apply to oral con-
traceptive prescriptions, because
approximately one in four women who
use reversible forms of contraception rely
on publicly funded clinics for care.8 We
were therefore unable to estimate the per-
centage of oral contraceptive prescrip-
tions that is covered by this study. None-
theless, previous studies have suggested
that trends in oral contraceptive use re-

ported byNPA accurately reflect trends in
the general population.9'10

From 1981 to 1987, IMS audited all
new and refilled prescriptions dispensed
at 1,200 computerized pharmacies. This
sample was expanded to 2,500 sites in
1987. From 1974 to 1980, data were de-
rived from a representative sample of 800
pharmacies, each of which was audited

for two days per month. From 1970 to
1974, 400 pharmacies were audited for
four days per month. Prior to 1970, 200
pharmacies reported every fifth prescrip-
tion filled during the first and third week
of each month. Although these changes
in methodology may create artifacts at
points of change, trends within intervals
are unaffected.

Information on the NPA sampling
frame is updated annually. Sampled phar-
macies represent the universe of retail
pharmacies in terms of ownership tpe,

size, and geographic region. Using sam-

pling fractions based on these factors, the
number of retail prescriptions dispensed
nationwide was estimated.

The NDTI, used to provide informa-
tion on physician usage patterns of oral
contraceptives in relation to age of pa-
tients, is based on a sample of 2,130 phy-
sicians per quarter recruited from the
membership rolls of the American Medi-
cal Association and the American Osteo-
pathic Association. The NDTI sample is
selected from four geographic regions and
19 specialties, and it is estimated that its
sampling universe includes the prescrib-
ing practices of 270,827 office-based phy-
sicians, but not the prescribing of 51,112
other clinic- and hospital-based physi-
cians. Projection factors derived from the
number of physician-days for each of the

defined geographic and specialty strata are
used to project national estimates.

NDTI-audited physicians are asked
to report on each private patient seen or
contacted by phone during a specified 48-
hour period. Physicians provide informa-
tion on patient demographics, diagnoses,
and treatments for each diagnosis ren-
dered. By convention, the term "men-
tion" is used to denote each drug consid-
ered or given during a patient contact.
Drugs that are mentioned during a physi-
cian-patient contact may reach the patient
through prescription, hospital order, pro-
vision ofsamples, or administration or dis-
pensing in the office. It is worthwhile to
note that mention of a drug does not nec-
essarily mean that a prescription was is-
sued. Projection factors derived from the
number of physician-days in the sample
relative to that of the universe for each of
the geographically and specialty-defined
strata are used to estimate national usage
patterns.

Classification of Oral
Contraceptives

Formulations were classified by type
(monophasic, multiphasic, sequential,
minipill), estrogen dose, estrogen con-
tained (mestranol, ethinyl estradiol,
none), progestin dose, and progestin con-
tained. Progestins were grouped as fol-
lows: norethindrone, ethynodiol diacetate
and norethindrone acetate (norethindrone
derivative), norethynodrel (oral contra-
ceptives containing norethynodrel were
no longermarketed for contraception after
October 1988) norgestrel, levonorgestrel,
and progestins no longer used in current
oral contraceptive formulations (dimethis-
terone, chlormadinone, medroxyprogest-
erone acetate). Norethindrone, ethyno-
diol diacetate, and norethindrone acetate
were grouped because previous studies
have suggested that these progestins dem-
onstrate similar biological activity and are
equally potent on a weight-by-weight ba-
sis." We evaluated dose trends by exam-
ining both the percentages of retail pre-
scriptions that contained more than 50 p,g,
50 ,ug, and less than 50 ,ug of estrogen and
the mean estrogen and progestin doses of
oral contraceptive.

Results
As depicted in Figure 1, total pre-

scriptions rose between 1964 and 1968.
After a small decline in 1969, the annual
number of prescriptions increased, peak-
ing in 1973. From 1974 to 1979, the num-
ber ofprescriptions declined steadily. The
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1964-1988, United States

apparent increase in the number of dis-
pensed prescriptions that is seen between
1980 and 1981 could be an artifact of a

change in data collection methods that co-
incided with these dates. Since 1981, the
number of prescriptions has remained be-
tween 51 million and 58 million.

Prescriptions demonstrate a distinct
trend toward use of formulations that con-
tain less than 50 p,g of estrogen per tablet
(Figure 1). In 1968, fewer than 1 percent of
the estimated 54 million retail prescrip-
tions for oral contraceptives were for for-
mulations containing less than 50 pLg of

estrogen, whereas in 1988 approximately
82 percent of the approximately 57 million
retail prescriptions were for formulations
with less than 50 p,g of estrogen. Retail
prescriptions for sequential formulations
(no longer marketed) reached their maxi-

mum in 1968 (Figure 2). The number of
prescriptions for multiphasic formulations
steadily increased after they were intro-
duced in 1982, accounting for 37 percent
of all retail oral contraceptive prescrip-
tions in 1988.

Mean estrogen and progestin doses
have declined over time (Table 1). Since

1981, ethinyl estradiol has become
most common estrogen (Figure 3). C
contraceptives containing norethindrc
derivatives increased market share dur
the 1960s and have remained fairly o
stant; they have been included in appri
imately 65 percent of prescriptions sii
1970 (Figure 4). The recent increase
levonorgestrel from less than 1 perceni
the market in 1982 to 19 percent in 1981
attributable to the increased use of t
triphasic preparations containing this fo
of progestin. At the same time, the use
norgestrel declined from 32 percent of
market in 1983 to 16 percent of the mar]
in 1988.

Oral contraceptive mentions by
fice-based physicians have increased fr
1980 to 1988 by 75 percent (13,501 x
mentions in 1988; 7,716 x 103 mentions
1980: Table 2). The proportion of with
year mentions in the 15- to 24-year-i
group has decreased relative to that of
25- to 34-year-old group. In 1980, 15-
24-year-old women accounted for 57 p
cent of oral contraceptive mentions a
25- to 34-year-oldwomen accounted for
percent ofmentions. In 1988, these figua
were 48 percent and 45 percent, resp
tively. Mentions in the 35- to 44-year-i
group accounted for 6 to 7 percent ofmi
tions during this interval.

Mentions for multiphasic formu
tions increased between 1984 and 15
(Table 2). In 1984, 15 percent of mentic
were for multiphasic formulations.
1988, 40 percent ofmentionswere form
tiphasics. The largest use of multiphas
occurred in the 15- to 24-year-old a
group.

The mean estrogen dose of mentic
was directly associated with age of usi
in 1980 and 1984 (Table 3). The associati
between age and ethinyl estradiol dc
was no longer evident in 1988; the avera
ethinyl estradiol dose in mentions was
p,g, irrespective of age. The associati
between age and mestranol dose h
weakened. In 1988, the mean mestrai
dose for 15- to 24-year-old women was
,ug, for 25- to 34-year-old women it was
,ug, and for 35- to 44-year-old women
was 63 pLg.

In 1980 and 1984, 35- to 44-year-(
oral contraceptive users were more 1ik(
to use mestranol-containing formulatic
than their younger counterparts. By 191
only 8 percent of mentions in 35- to '
year-old women were for mestranol-x
tamiing formulations. This figure compai
with 15 percent in 25- to 34-year-c
women, and 6 percent in 15- to 24-year-(
women.
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Discussion

Data presented in this paper pertain
to office-based physicians and exclude

public clinics as a source of oral contra-
ceptives. In addition, NPA data reflect the
number of dispensed retail prescriptions
but do not contain information on the

number of cycles covered by each pre-
scription. Therefore, NPA data cannot be
used to estimate the prevalence of oral
contraceptive use in the population. An
additional limitation is that there has been
no adjustment for change in the number of
women of childbearing potential in the
population. Despite these limitations,
NPA and NDTI data are useful for mon-
itoring large changes in the use of various
oral contraceptive formulations over time.

Retail prescription data suggest that
overall use oforal contraceptives has been
fairly stable since 1981. NPA projections
suggest a modest 2.4 percent increase
from 1982 to 1987, compared with an 18.5
percent increase in the prevalence of oral
contraceptive use reported by Forrest and
Fordyce.12 (Forrest and Fordyce report
the percent distribution of women using
oral contraceptives increased from 27 per-
cent in 1982 to 32 percent in 1987.) How-
ever, neither of these estimates allows for
sampling variation, and if we were to es-
timate the percent change in NPA from
1983 to 1987, a 10.3 percent increase
would be noted. This inference, ofcourse,
is based on the assumption that both es-
timates are representative and unbiased
and that the average duration ofNPA pre-
scription has remained constant over the
time interval. However, direct compari-
sons between NPA projections and those
offered by Forrest and Fordyce may not
be justifiable, because the former refer to
the number of retail prescriptions and the
latter are based on self-reported use.
Thus, these data are not fully compara-
ble.

Although the number of dispensed
retail prescriptions has been relatively sta-
ble, the number of NDTI mentions has
increased by 75 percent. This apparent in-
consistency may be the result of changes
in survey methodology, or survey inaccu-
racy, or it may reflect a change in physi-
cian care of patients taking oral contra-
ceptives. We speculate that the observed
increase in mentions with no large in-
crease in the number of dispensed pre-
scriptions could be indicative of closer
monitoring of women on oral contracep-
tives.13

The impact of the steady increase in
the use of multiphasic formulations is un-
clear because the risks and benefits asso-
ciated with them compared with other
low-dose formulations are largely un-
known. Although one article reported a
series of functional ovarian cysts in
women using multiphasic oral contracep-
tives,14 previous studies have demon-
strated a reduction in the incidence of
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functional ovarian cysts in women using
high- and intermediate-dose formula-
tions.15,16 No study to date has measured
the risk of functional ovarian cyst forma-
tion in users of multiphasic formulations
relative to nonusers or to women using
other low-dose formulations. Gaspard and
Lepot have reported no significant differ-
ence in follicular development between
users of a low-dose monophasic formula-
tion and its triphasic analog.17

Progestin doses have been declining
over time. However, all progestins are not
equipotent on a milligram-per-milligram
basis. For example, previous studies sug-
gest that norgestrel is 5 to 10 times as po-
tent as norethindrone, and levonorgestrel
is 10 to 20 times as potent as norethin-
drone.10 Using these factors to adjust
mean dose, today's norgestrel and
levonorgestrel doses are comparable, in
terms of potency, to norethindrone doses
of the 1960s and 1970s (Table 1). In addi-
tion, norgestrel and levonorgestrel may
demonstrate more androgenic activity
than norethindrone derivatives.18
Changes in oral contraceptive progestins

may have effects on ratios of high- to low-
density lipoproteins,19 glucose tolerance,
blood pressure,20 and the risks ofvascular
disease,21-23 benign breast disease,24 and
perhaps even breast cancer.25

A decline in the mean estrogen dose
contained in formulations was observed.
Because the intravascular coagulation and
the activity of several clotting factors ap-
pear to be estrogen dose dependent,26-28
this decline has probably resulted in a de-
cline in the incidence of adverse cardio-
vascular events associated with oral con-
traceptive use.29-31

The correlation between age and
high-dose estrogen oral contraceptives
seen in the past32 has almost disappeared.
For the most part, women of older repro-
ductive age who choose to use oral con-
traceptives have taken advantage of the
risk reductions associated with low-dose
estrogen formulations.

Our data confirm that the oral con-
traceptives of today contain less hormone
than those of the past, when most of the
major studies that addressed the risks as-
sociated with oral contraceptive uses were

completed. Some of these previously de-
fined risks may not necessarily be associ-
ated with today's formulations. Addi-
tional risks, if any, are not fully known.
There is therefore a need to determine the
acute and long-term effects associated
with these newer formulations. [1
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